' Application No. 1 0/6 18,320 
Reply tc> Notice to Comply of October 16, 2003 

REMARKS 

The Specification has been amended to correct errors present in the nucleotide sequence 
of SEQ ID NOs: 3, 4, 5, 6, 7, and 8. 

No new matter is added by these amendments. As is made clear from the Specification, 
each of these sequences describes a ribozyme. As would have been well known to a person of 
skill in the art at the time the application was filed, a ribozyme is an RNA molecule. See, e.g., 
Oxford Dictionary of Biochemistry and Molecular Biology, Oxford University Press, 1997 at 
576, a copy of which is attached hereto. RNA molecules (other than mRNA molecules) do not 
contain thymine ("T") residues, but rather uracil residues. See, id at 647 and 672, copies of 
which are attached. Accordingly, a person of skill in the art would have understood that the 
RNA sequences represented by SEQ ID Nos: 3-8 would not contain thymine ("T") residues, but 
rather would contain uracil residues. Thus, the Amendment which is a mere correction of a 
typographical error, incorporates no new matter. 

A copy of a corrected sequence listing (paper and computer readable form) is also 
enclosed. The corrected sequence listing contains amendments to SEQ ID Nos: 3-8, wherein the 
uracil residues have been substituted by thymine residues, to correct the typographical error. No 
new matter is incorporated by this amendment, for the reasons discussed above. 

Also enclosed is a copy of the Notice to Comply with Requirements for Patent 
Applications Containing Nucleotide Sequence and/or Amino Acid Sequence Disclosures, and a 
Statement under 37 CFR 1 .82 1 et seq. , that the sequence listing presented in the paper form is 
identical to that submitted in the computer readable form. 
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• Application No. 10/618,320 
Reply to Notice to Comply of October 16, 2003 



CONCLUSION 

In view of the foregoing, it is submitted that the application is fully compliant with all 
requirements for patent applications containing nucleotide sequence and/or amino acid sequence 
disclosures. Prompt examination and allowance of the claims is respectfully requested. 

Respectfully submitted, 



YASUHIKO TAKAHASHI, et al. 




%O wk .A, , 70 b 3 By: /ii^Lll, a> 





(Date) KRISTYNE A. BULLOCK 

Registration No. 42,371 

AKIN GUMP STRAUSS HAUER & FELD LLP 

One Commerce Square 

2005 Market Street, Suite 2200 

Philadelphia, PA 19103-7013 

Telephone: 215-965-1200 

Direct Dial: 215-965-1348 
KABxmb Facsimile: 215-965-1210 

7108423 E-Mail: kbullock@akingump.com 

Enclosures: 

Oxford Dictionary of Biochemistry and Molecular Biology (pp. 576, 647, 672) 
Statement under 37 CFR 1.821 

Paper and Computer Readable Copies of Sequence Listing 

Notice to Comply with Requirements for Patent Applications Containing Nucleotide 
Sequence and/or Amino Acid Sequence Disclosures (copy) 
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ribothymidylyl 

thymidylic acid is also an alternative recommended name for 

ribothymidine 5'-phosphate. 
ribothymidylyl the ribothymidine[mono]phospho group; the 

acyl group derived from ribothymidylic acid, 
ribovirus an alternative name for viroid. 

ribozyme an RNA molecule with catalytic activity. Such activ- 
ity was first discovered by Sidney Altaian in 1981 for RNase P. 
Thomas R. Cech in 1982 discovered the catalysis by RNA of 
the reactions involved in the splicing of ribosomal RNA from 
Tetrahymena. In this reaction a 414-nucleotide intron is re- 
moved from a 6.4 kb precursor to yield the mature 26S rRNA 
molecule. A guanosine nucleotide is essential in the reaction, 
binding to the RNA and then attacking the 5' splice site to 
form a phosphodiester bond with the 5' end of the intron. 
After further reactions the 414-nucleotide intron is released 
and undergoes two further splicing reactions to produce a lin- 
ear RNA of 395 nucleotides which has lost 19 nucleotides and 
is named LI 9. L19 is catalytically active and is a true enzyme 
acting both as a nuclease and a polymerase. The rate of con- 
version of a pentacytidylate into longer and shorter oligomers 
is about 10 10 times the uncatalysed rate. Mg 2+ plays an essen- 
tial role. Much smaller ribozymes have been demonstrated, 
e.g. the viroids which infect plants and undergo self-splicing 
after replication. Comparisons of nucleotide sequences in the 
vicinity of specific cleavage sites suggest that the active site 
has a hammerhead secondary structure consisting of three heli- 
cal regions radiating from a central core of unpaired nuc- 
leotides. mRNA precursors in the mitochondria of yeast and 
fungi also undergo self-splicing as do some RNA precursors in 
chloroplasts. Such reactions can be classified according to the 
nature of the unit that attacks the upstream splice site. Group 
I are mediated by a guanosine cofactor. In group II the attack- 
ing moiety is the 2'-OH of a specific adenylate of the intron. 
Such reactions resemble those that occur in the spliceosomes. 
The work on ribozymes has a special interest in respect of the- 
ories on the origin of life because those interested in the origin 
of life on earth favour the idea that the first macromolecules 
were composed of RNA. The fact that RNA can catalyse reac- 
tions lends support to their views. See also ribonuclease. 

(Rib5)ppA symbol for adenosinediphosphoribose (alternative 
to AdoPPRib or A5'pp5Rib). 

D-ribulose a nonsystematic name for the ketopentose, D-erythro- 
2-pentulose. 




OH OH 



or-D-furanose form 



D-ribulose 1 , 5-bisphosphate abbr.: RBP or RuBP; former 
name: ribulose diphosphate (abbr.: RDP or RuDP); a key 
metabolite of the reductive pentose phosphate cycle. It is formed 
in a reaction in which ribulose 5-phosphate is phosphorylated 
by ATP, catalysed by phosphoribulokinase, EC 2. 7. 1. 19, and 
is a substrate of ribulose-bisphosphate carboxylase. 

ribulose-bisphosphate carboxylase EC 4.1.1.39; systematic 
name: 3-phospho-D-glycerate carboxy-lyase (dimerizing); 
other names: ribulose-bisphosphate carboxylase/oxygenase 
(abbr.: Rubisco); the key enzyme in the fixation of C0 2 in the 
reductive pentose phosphate cycle; a copper protein. One mol- 
ecule of D-ribulose 1 , 5-bisphosphate reacts with one molecule 
of C0 2 to yield two molecules of 3-phospho-D-glycerate, 
which can be converted into a hexose product (fructose 6- 
phosphate). If, as is possible, D-ribulose 1,5-biphosphate re- 
acts with 0 2 instead of C0 2 , the products are one molecule 
each of 3-phospho-D-glycerate and 2-phosphoglycolate. This 



rifamycin 

enzyme comprises up to 50% of leaf proteins and is the most 
abundant protein in the biosphere. Examples, all from 
tomato: large chain precursor: database code RBL_LYCES, 
477 amino acids (52.62 kDa); small chain 1 precursor (less 1 7): 
database code RBS1_LYCES, 181 amino acids (20.28 kDa); 
small chain 2a precursor (less 5): database code RBS2_ 
LYCES, 180 amino acids (20.25 kDa); small chain 3a/3c pre- 
cursor: database code RBS3_LYCES, 180 amino acids (20.21 
kDa); small chain 3b precursor: database code RBS4_LYCES, 
180 amino acids (20.19 kDa). 
D-ribulose 5-phosphate the 5-phosphate ester of D-ribulose; 
it is a component of the pentose phosphate pathway, the product 
of 6-phosphogluconate dehydrogenase. It is converted to ribu- 
lose 1, 5-bisphosphate in the reductive pentose phosphate cycle of 
photosynthesis. 

L-ribulose-phosphate 4-epimerase EC 5.1.3.4; an enzyme 
that catalyses the reaction: 

L-ribulose 5-phosphate = D-xylulose 5-phosphate. 
Example: araD gene product from Escherichia coli: database 
code ARAD_ECOLI, 231 amino acids (25.49 kDa). 

Richner-Ranhart syndrome see tyrosine transaminase. 

ricin a highly toxic lectin obtained from the seeds of the castor 
oil plant, Ricinus communis. It is a 493 amino-acid glycopro- 
tein dimer comprising an A chain (M T 66 000) and a B chain 
(M T 34 000) linked by a disulfide bond. Ricin binds to the cell 
via interaction between the B chain and galactose groups on 
cell-surface receptors; then the disulfide bond is cleaved allow- 
ing the A chain to enter the cell. The A chain then binds to the 
proteins of the 60S ribosomal subunit, apparently in the re- 
gion of binding of elongation factors eEF-1 and eEF-2, 
thereby halting protein translation. Protein from R. communis 
(precursor): database code RICI_RlCCO, 576 amino acids 
(64.09 kDa). See also ribosome-inactivating protein. 

rickets or rachitis a disturbance of calcium (and phosphate) 
metabolism in young growing animals (including humans), re- 
sulting from a deficiency of vitamin D or of its activation. It is 
characterized by softening of the bones and skeletal deformi- 
ties, particularly bowing of the legs. — rachitic adj. 

RID abbr. for radial immunodiffusion. 

RIEP abbr. for rocket Immunoelectrophoresis. 

Rieske protein EC 1.10.99.1; recommended name: plasto- 
quinol-plastocyanin reductase; systematic name: plasto- 
quinohoxidized-plastocyanin oxidoreductase; one of the four 
subunits of the cytochrome b 6 -f complex. An enzyme that 
catalyses a reaction between plastoquinol-1 and two molecules 
of oxidized plastocyanin to form plastoquinone and two mol- 
ecules of reduced plastocyanin. It is a high-potential 2Fe-2S 
protein. Example, precursor from tobacco: database code 
UCRl_TOBAC, 228 amino acids (24.12 kDa). Apart from the 
Rieske protein the subunits of the b(f complex consist of 
cytochromes b 6 and f and a 17 kDa peptide; it is similar to 
other iron-sulfur proteins (e.g. in mitochondria) and has three 
motifs. 

rifampicin or rifampin an antibiotic, M r 823, obtained as a 
semisynthetic derivative of rifamycin B, from which it differs 
only in the substituents on the ring marked X in the structure 
for that compound. It acts by inhibiting bacterial transcrip- 
tion, and is effective in sensitive bacteria (see rifamycin) at ex- 
tremely low concentrations (0.01 ug ml" 1 ) while having no 
effect on eukaryotic transcription at I0 4 times that dose. Mito- 
chondrial and chloroplast transcription may be affected at 
higher doses. It is stable when stored dry at 4 °C in the absence 
of light. In addition to its use as an antibiotic it has applica- 
tion in molecular biology as an agent for removing plasmids 
from bacteria in a process known as plasmid curing. 

rifamycin any of a group of closely related anti-transcription 
antibiotics produced by Streptomyces mediterranei that are ac- 
tive against Gram-positive bacteria and Mycobacterium tuber- 
culosis but are much less effective against Gram-negative 
organisms. Chemically and functionally they are closely re- 
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Lh;"., J (very indirectly) from uridine 5-phosphate, its im- 
»WH f / recur . sor be,n 6 2'-deoxyuridine 5'-phosphate - Tee 
ftym.dylate synthase. In addition, resynthesis of dTMP from 

:>::tzt a XT by degradation of DNA can be effe - d 

thymidine phosphorylase see pyrimidine-nucleos.de phosphory- 

thymidine 5 -triphosphate*^/ dThd5'/>/>/> or pppdT- the 
recommended name for thymidine triphosphate (abbr dTTP) 
5-tnphosphothymidine, 5'-thymidy.yl diphosphate, thymld 
Zi' { 1 ahy f dr ° ge " '"Phosphate); a substrate for 6 NA Syn- 
thesis It ,s formed from thymidine 5'-phosphate bv the 
successive act.on of nuc.eos.de-phosphate kinase (EC 2 7 4 4 

fer in ,urn 0S ;h e et Ph0SP ! ,a V e "T* (E ° 27A6 >- " hi <* 
eCZ lr V T a ' P hos P hor ^ residues from two mol- 
ecules of adenosine 5'-triphosphate. 



thymus nucl ic acid 




OH 

thymidyl either of the chemical groups formed by the loss of a 
thymldfne * y gr ° UP fr ° m the deoxvri bose moiety of 

thymidilate 1 either the monoanion or the dianion of 
hym,dy|,c acid. 2 any mixture of thymidy.ic acid an ts an- 
ions. ,3 any salt or ester of thymidylic acid. 

thymidylate synthase EC 2.1.1.45; systematic name- 5 10- 

methylenetetrahydrofolate.dUMPC-methyltransferase'anen 
zyme responsible for the formation of thymidylate, dTMP by 
th > de novo pa hway. I, catalyses reductive mediation of 2'- 
t ° X rV U " dylate > dUMf> < b y reaction with 5, 10-methylene- 
t trahydrofolate to form dihydrofolate and dTMP (The 

l^toS^? f °; med " rCdUCed again ,0 tetrahydSS! 
ant « d *» dro,0 , ,a f tere *««e.) Thymidylate synthase is impor- 

flunriS targe ' for !*f antineoplastic agents fluoreuracil and 
nuorodeoxyuridine. These drugs are metabolized to fluoro- 
enzvT P y , Wh ; CH iS 3 P ° ,ent ^reversible inhibitor of the 

ba e' code T7s P Y%ro m . < homodi ™): data- 

oase code I YSY_ECOLI, 264 amino acids (30.44 kDa)- 3-D 

thvmidv7i^°"H n; , r,Vem0,ifS ^^thyminelessdea^ } ' 
ofThJm din? Th ' ""7'°' ^^nc monoester 

of thymidine. The position of the phosphoric residue on the 
deoxynbose mo.ty of a given ester may be specified by a pre 
fixed locan. - ^thymidine phosphate. However. 5' thymtdyfic 

omhteH ir 6 CS,er K° mm0nly den0ted ' i,s locant "^lly being 
om tted if no ambiguity may arise. 5'-Thymidylic acid is also 

«h™ h r " a , t,v t rec r mended name f ° r thymidine 5'-phosphate 
ZZ S V nr th y mid !» e ['^no] P hospho group; the acyl 
group derived from thymidylic acid. 

thymin a former name for thymopoietin 

nTTiT Symb0 J : T ° r Thy; 5 "™hy!uracil; 2.4-dihydroxy-5- 

sen S^r';" 6 ; 0 "^^" 0 maj ° r Pyrinlldine ba ^ P< " 
Z Trihll y "V '" ° NA bu ' " 0t found in RN A other than 
(as nbo.hymidine) ,n transfer RNA. where it is a minor base 




th r™ , e di T r 3 P vrimidine nin «" formed within a DNA strand 

mo" ZmJ n r n ^H ymi Tr sidu " ty mm; >d 

most commonly of the cyclobutadipyrimidine type. 

^raTr^f death ,° f *" a " ima ' ° r bacterial ce " M- 
ow.ng a period of thymine (or thymidylate) deprivation Al- 
and Tna , 3 ^'T 1 Ce " may COntinue to P-duce protein 
and RNA, ,t can no longer synthesize DNA in the absence of 
thymidylate, and it eventually loses its vitality and dies per- 

DNA TheTh U " a ' SO U " able 10 rCpair altered or da^d 
UNA. The phenomenon may be demonstrated with a thymine- 
equiring auxotrophic bacterial mutant by omitting thymine 
from the suspending medium, or with any cell by adding •ZZ 
uracil or Us metabolite fluorodeoxyuridine, with consequent 
nhibuion ot thymidy la te synthase, a' rapidly me aboliz nl an 

;hymmlTdea a h a tUm ° Ur iS » 

Sine rZ^^ aUerna ' ive "<""<'<>' ' h V mi ""° 
th^m Zll r a,ternative » a ™M ribothymidine. 
riC) a ^ " ame f ° r 2 - de °*y- D -""ose (see deoxy- 

th v Zlt^ f ° rm ° f ' ° f P er,ainin e 'o. the thymus. 
tRmocWe nZT- J T ,ymph ° Cyle found in the 'hynus. 

r^rr«erur 2 n,c ,actor Mr -- ™ f; - 

X ^r£^Z£:?» TSF; an aUernat.e 

thymoma a tumour of thymic tissue 

ihvm«n.^! e?Se a -T her namefor "ewyribonuclease I. 
Jhvmoo^£ C aC ' d a l aUernative """for thymus nucleic acid. 

""^^IJZ^ 1 ^ thal corresponds to 

th m V oTffh e , tin TP: any 0ne ° r ,h ree polypeptide hor- 

mones that result from alternative splicing of the same gene 
and originally .solated from bovine thymus. They have 
ple.otrop.c actions on prothymocytes, inducing expression of 
the different.ation antigens such as Thy-1, and afe important t 
T-cell development and function. They were discovered n 
studies on myasthenia gravis and impair neuromu cular tran 

,Tn ^" fTi 'r JeCUOn in mice ' due lo an ef rect on the nico- 
t.nic acetylcholine receptor. A synthetic pentapeptide corres 
ponding to positions 32-36, named thymopen.in a'nd with the 
cXTn" Arg-Lys-Asp^.val-Tyr. has full activity. Splenin a 
ide c P an n en'^ PePt,d t ,n Sp ' een ' COntains a ^ Pentapep- 
Asd« and I h P len0pen , tln . ; b ,° V,ne S P' enin has Gl " ^ Place of 
Asp and human splenin has Ala in the corresponding posi- 
tion. These replacements affect the biological activity Thy 
mopoietin was formerly known as thymin V 
thymosin any of several related polypeptide hormones of 
thymic origin that are involved in differentiation of T lympho- 
cytes m the thymus. They include a, and p 4 thymosins which 
are ol known structure. Thymosin p 4 (human. boWnTraO has 

psVetT^ 

thymulin a zinc-requiring immunomodulatory thymic nona 
peptide hormone known to induce intra- and extrJ-ThymTc T- 
celld.fferent-at.on. Its level is decreased in immunodeficiency 
and in autoimmune disease «=ncienty 

thymus (gland) a bilobed glandular organ located ,n the pos- 
teroventral part of the neck. In mammals the thymus i encap 
sula.ed and divided into lobules, each lobule Zs tlns of 
cortex and medulla; the cortex consists mainly of rympho cy tes 
(thymocytes). The thymus is responsible for pop'ulafing'the 
blood, lymph, and (hymus-dependent areas with T lymphocytes 
during the neonatal period. The thymus is large a. birth but 

iSZ adu.T :, i,h mCreaSing ag£ a " d may bC d '^"'t to 
thymic adj '* ,mp ° rtan ' ,n """"'ediated immunity. - 

" UC,ei 1 C , acid "f«n-c namefor deoxyribonucleic acid It 

was so termed because .he thymus gland was found to be a 
par.icularly rich source of nucleic acid of a lvpe that was 
though, a. the time to be characteristic of animaf issue Tnd 



unival nt 

univalent 1 or monovalent (of a chemical species) having a va- 
lency of one. 2 an unpaired chromosome seen during meiosis 
when bivalents are also present. Such a chromosome either 
lacks a homologue or results from asynapsis. — univalency n. 

universal buffer mixture any solution containing several 
buffering systems chosen so as to provide a relatively high 
buffer capacity over a wide pH range. 

universal donor an individual with O-type blood; such blood 
may be transfused into any recipient. See ABO system. 

universal recipient an individual with AB-type blood; such 
individuals may be transfused with blood from any donor. See 
ABO system. 

UNIX an operating system implemented on many current work- 
stations and large computers. 

unmediated transport or nonmediated transport the move- 
ment of a solute across a barrier by diffusion (def. 1). 

unpaired electron an electron in an atom or molecule whose 
spin is not paired with the oppositely directed spin of another 
electron in the same atom or molecule. Only systems contain- 
ing unpaired electrons will give an electron spin resonance sig- 
nal. See electron spin resonance spectroscopy. 

unsaponifiable lipid or unsaponifiable material part of a lipid 
sample that is not solubilized by saponification. It consists prin- 
cipally of steroids and terpenes. 

unsaturated 1 (of a solution) able to dissolve more of the 
solute in question. 2 (of an organic compound) containing 
double bonds; see also polyunsaturated. 3 (of any chemical sys- 
tem, e.g. an enzyme or antibody) not fully saturated with lig- 
and (e.g. substrate or antigen). 

unsaturated-fatty-acid oxidation the degradation of unsat- 
urated fatty acids to C0 2 and H 2 0; this is achieved in large 
part by enzymes of the beta-oxidation system, but at certain 
points enzymes specific for unsaturated fatty acids are re- 
quired. The first of these occurs when beta-oxidation reactions 
have removed carbons to the point at which the resulting acyl- 
CoA molecule has a J 3 -cm double bond; this is not a substrate 
for enoyl-CoA hydratase, but an enoyl-CoA isomerase {see 
dodecenoyl-CoA A-isomerase) converts it to a substrate with a 
A^-trans double bond. Another problem occurs when an acyl- 
CoA with a 4 4 -cis double bond is produced, which again is not 
a substrate for enoyl-CoA hydratase, but the problem is 
solved by the action of 2,4-dienoyl-CoA reductase, followed by 
enoyl-CoA isomerase; this combination yields the substrate 
with a d 2 -trans double bond. 

untranscribed spacer a region of genomic DNA, lying be- 
tween genes or groups of genes, that is not transcribed. See 
spacer (def. 1). 

untranslated region any part of an mRNA molecule not cod- 
ing for a protein; e.g. in eukaryotes the poly(A) tail. 

unwinding protein any of the proteins concerned Jj\ DNA 
replication that have a higher affinity for single-stranded 
DNA than for double-stranded DNA and act to hold the 
strands apart during replication. 

UPA abbr. for urokinase-type plasminogen activator; see plas- 
minogen activator. 

U5 pplGal symbol for uridinediphosphogalactose (alternative 
to UrdPPGal or Urdo'P/'-Gal). 

U5'pp1Glc symbol for uridinediphosphoglucose (alternative to 
Urd/>/>Glc or Urd-5'/>/>-Glc). 

up-promoter a mutation that increases promoter strength in the 
expression of a gene. 

upsilon symbol: u (lower case) or Y (upper case); the twentieth 
letter of the Greek alphabet. 

upstream in or towards positions in a DNA molecule lying in 
the 5' direction relative to the start of transcription of a gene. 

Ura symbol for a residue of the pyrimidine base uracil. 

uracil symbol: Ura or (sometimes) U (not recommended); 2,4- 
dioxopyrimidine; 2.4-pyrimidinediol; one of the pyrimidine 
bases occurring in RNA (but not in DNA). 



ureas 




H 



uracil 



uracil-DNA /V-glycosylase an enzyme (sub-subclass EC 3.2.2) 
that removes from DNA any uracil resulting from misincorp- 
oration of dUTP that has escaped the action of dUTPase (EC 
3.6.1. 23, dUTP pyrophosphatase). The enzyme hydrolyses the 
bond at C-l of the deoxyribose to yield free uracil and DNA 
containing an apyrimidinic site; another enzyme, apyrimidine 
endonuclease, recognizes this site and cleaves the phospho- 
diester bond on the 5' side of the deoxyribose moiety. Uracil- 
DNA JV-glycosylase may represent the evolutionary basis for 
the presence of T (not U) in DNA. Cytosine deamination leads 
to U residues, which would generate transition mutations on 
replication. In Escherichia coli the enzyme is the product of 
the ung gene and mutations in this can be used in certain 
forced site-directed mutagenesis protocols. The enzyme is a 
monomer, and is highly conserved in all species. Example, the 
product of the ung gene: database code UNG_ECOLl, 228 
amino acids (25.53 kDa). 

urate oxidase EC 1.7.3.3; systematic name: urateroxygen 
oxidoreductase; other name: uricase. An enzyme that catalyses 
the reaction: urate + 0 2 -> intermediate(s) that lead(s) to 
allantoin. It is a conserved (five motifs) peroxisomal enzyme 
and a copper protein. Some mammals (e.g. humans, gorillas, 
etc.) that lack the enzyme are prone to gout. Example from rat: 
database code URIC_RAT, 302 amino acids (34.76 kDa). 

Urd symbol for a residue of the ribonucleoside uridine (altern- 
ative to U). 

UrdP symbol for any uridine phosphate. 

Urd2' P symbol for uridine 2'-phosphate. 

Urd-2'3'-P symbol for uridine 2',3'-phosphate. 

Urd3'P symbol for uridine 3'-phosphate. 

Urd-3'5'-P symbol for uridine 3',5'-phosphate. 

Urd5'P symbol for uridine 5'-phosphate. 

UrdS'PP svmbol for uridine 5'-diphosphate (alternative to 
ppU). 

UrdPPGal or Urd-S'PP-Gal symbol for uridinediphospho- 
galactose (alternatives to U5'pplGal). 

UrdPPGIc or Urd-5'PP-Glc symbol for uridinediphospho- 
glucose (alternatives to U5'pplGlc). 

Urd5'PPP symbol for uridine 5'-triphosphate (alternative to 
pppU). 

urea the water-soluble compound H 2 N-CO-NH 2 , produced in 
the liver via the ornithine— urea cycle. It is the main nitrogen- 
containing (urinary) excretion product in ureotelic animals. It 
is used as source of nonprotein nitrogen in ruminant livestock 
feeds. 

urea cycle see ornithine-urea cycle. 

urease EC 3.5.1.5; systematic name: urea amidohydrolase; a 
nickel-protein enzyme that catalyses the hydrolysis of urea to 
carbon dioxide and ammonia. A carbamoylated lysine pro- 
vides an oxygen ligand to each nickel, thus explaining a re- 
quirement for C0 2 as an activator of urease apoenzyme. 
Example from Proteus vulgaris: a decamer of three subunits 
(probably in two ap 7 yi complexes); a subunit: database code 
UREI_PROVU, 567 "amino acids (60.86 kDa); p subunit: 
database code URE2_PROVU, 108 amino acids (12.14 kDa); 
y subunit: database code URE3_PROVU, 100 amino acids 
(10.94 kDa). The 3-D structure is known for the Klebsiella 
aero genes enzyme. 



